In this paper, we use the analytic method and the properties of Gauss sums to study the computational problem of one kind fourth power mean of the generalized two-term exponential sums, and give an exact computational formula for it. MSC: Primary 11L40; 11F20
Introduction
Let q ≥  be a positive integer. For any integers m and n, the generalized two-term exponential sum C(m, n, k, χ ; q) is defined by Recently, Wang [] studied the computational problem of the fourth power mean of C(m, n, k, χ ; p), and proved the following conclusion:
Let p be an odd prime with p = a + . Then, for any integer m with (m, p) = , we have the identity 
Several lemmas
In this section, we shall give several lemmas, which are necessary in the proof of our theorem. Hereinafter, we shall use many properties of character sums and Gauss sums, all of these can be found in reference [] , so they will not be repeated here. 
Proof From the properties of Gauss sums, we have
Note that χ  (p - + ) = , χ is a non-real character mod p, so χ  is also a non-principal character mod p. Therefore, |τ (χ )| = |τ (χ  )| = √ p, so from () we may immediately deduce Lemma .
Lemma  Let p be an odd prime, χ be any non-principal character mod p with χ (-) = .
Then we have
Proof From the properties of quadratic residue mod p, we have
Note that
so from () we may immediately deduce the identity
The estimate
. This proves Lemma .
Proof of Theorem
In this section, we shall give two different proofs of our theorem. First, if χ  is a nonprincipal character mod p, then from Lemma  we have
where
. From () and the definition of Gauss sums, we may immediately deduce
If χ  is a non-principal character mod p with χ  (-) = -, then note that 
